<12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World iHtellectua! Property Ospr^.stso; 
Tniernatiojial Bureau 



llllllllllllllillllllllllllllllllllllllllllllllllllllllllll^ 



(43s snterisajjOf-aS PuhN«:»ii«n Dstte 
2 October 2003 (02.10.2003) 



PCS' 



(10) International Publication Number 

WO 03/080070 A2 



(SI) !«termitlo»«l Paten :. C$a<*ificaii<nf: A6IK 31/64, 
31/40, 31/015. 31/435, si/3!. A 6 IP 5/SO, A6IK 31/404. 
3 l/i55, A6i? 3/00 

(21) International Application Number: PCT/HP03/02978 

(22) international Fiiiitg Date: 21 March 2003 (21.03.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



Road. Concord. MA 01742 (US). BURKEY, Bryan 

i US/lJSj; 422 Lenox Ave,, Westficld, NJ 07090 (US). 

(74) Ageut: GROS, Florent; Novarlis AG, Corporate Intellec- 
tual Properly, CH-4002 Basel (CH). 

(81) Designated States {nation*!}: Ah, AO, AL. AM, At AU, 
AZ, BA, BB, BO, BR. BY. BZ. CA. CI I, CN, CO, CR, CU, 
CZ, DB, DK, DM, DX. EC, HE. ES ; FI. GB, GO. GE, Oil, 
HR, HU, ID, 1L, IN, IS. Jl> KG, KG, KP, KR, KZ, LC. LK, 
LT. LU, LV, MA, MD, MK, MN, MX, NI, NO, NX, CM 
PH, PL. \ y l\ RO, RU, SC, SB, SO, SK, T.f, TM, 'FN, TR, 
TT, UA, US, UZ, VC, VN, YD, ZA, ZW. 



VART1S AG iCH/CKj: Lkhtstras* 
j (CH). 



(84) Designated States (regional): Eurasian patent (AM, AZ, 
^j" NO- BY > KG > KZ > MD - RU > TJ . ™)> European patent (AT, BE, 

35 ' C! i -10S6 Basel BG, CH, CY, CZ, DE, DK, EE, ES, El, FR, GB, GR, HU, 

IE, IT, LU, MC, NL, PT, RO, SB, SI, SK, TR). 



: (71) Applicant (for AT only): NOVARTIS PHARMA GMBH 

i [AT/AT]; Brunner Strasse 59, A-1230 Vienna (AT). 

i (72) Inventors; and 

| (75) Inventors/Applicants (for US only): DAMON, Robert, 

j Edson [US/US]; 15 Timber Lane, Randolph, NJ 07869 

[ (US). HUGHES, Thomas, Edward [US/US]; 89 Wilson 



Published: 

— ; -without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Gmd- 
O'ttoi y ''::'■< <>n C'.xivs cad Abbreviations" appeariw; ■■<■: .<;';.• / v ,i>//;- 
>tin>( of vat /; mgtiltir issue of the !'( rG-.Mfc 



QC' — ~~ 

S~ (54) Title: COMBINATION OF ORGANIC COMPOUNDS 

en 

^ (57) Abstract: The present invention relates to a combination, especially a pharmaceutical composition, comprising as active in- 

^ gradients (i) a IIMG-CoA reductase inhibitor or a pharmaceutical!)' acceptable salt thereof; (ii) (a) an insulin secretion enhancer or 

^ a pharmaceutical^ acceptable salt thereof or (b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof; and, in case of a 

s*^* pharmaceutical composition, a pharmaceutical^ acceptable carrier. 



PCT/KP03/02978 



The present invention relates to a combination of at least two components selected from the 

group consisting of: 

(1) a HMG CoA reductase inhibitor or a pharmaceutical acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin,, and simvastatin, and 

(ii) a) an insulin secretion enhancer or a pharmaceutical acceptable salt thereof, or 
b) an insulin sensitizer or a pharmaceutical^ acceptable sail thereof. 

The invention also relates to a combination of at least two components selected from the 
group consisting of: 

(i) a HMG CoA reductase inhibitor or a pharmaceutical!;/ acceptable salt thereof, and 

(ii) a) an insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof, 
selected from the group consisting of : tolbutamide; chlorpropamide; tolazamide; 
scetohexamide; glycopyramide; glibenclamide; gliclazide; 1-butyl-3-metanilylurea; 
carbutamide; glibonuride; glipizide; gliquidone; glisoxepid; glybuthiazole; glibuzole; 
glyhexamide; glymidine; glypinamide; phenbutamide; tolylcyclamide, nateglinide, repaglinide, 
mitiglinide, glimepiride, DPP-IV inhibitors, GLP1, GLP-1(7-36);Gln.sup.9 -GLP-K7-37); D- 
Gln.sup.9 -G LP- 1 (7-37); acetyl-Lys.sup.9 -G LP- 1(7-37); Thr.sup.16 -Lys.sup.18 -GLP-1(7- 
37); and Lys.sup.18 -GLP-1(7-37) or 

b) an insulin sensitizer or a pharmaceuticaily acceptable salt thereof, 

A combination according to the invention comprises for example: 

- a HMG CoA reductase inhibitor or a pharmaceuticaliy acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

- an insulin secretion enhancer or a pharmaceuticaliy acceptable salt thereof. 

Another combination according to the invention comprises for example: 

- a HMG CoA reductase inhibitor or a pharmaceuticaliy acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

-an insulin sensitizer or a pharmaceuticaily acceptable salt thereof. 
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Another combination according to the invention comprises for example: 

- a HMG CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

- an Insulin secretion enhancer or a pharmaceulicaSly acceptable salt thereof and 
-an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

The invention furthermore relates to a method for the prevention, delay of progression or 
treatment of a disease and disorder which may be inhibited by the inhibition of HMG-Co-A 
reductase and/or by the enhancement of insulin secretion comprising administering to a 
warm-blooded animal, including man, in need thereof jointly therapeutically effective 
amounts of the composition comprising at least two components selected from the group 
consisting of; 

(i) a HMG-CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

(li) a) an insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof.or 
b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

The invention furthermore also relates to a method for the prevention, delay of progression 
or treatment of a disease and disorder which may be inhibited by the inhibition of HMG-Co-A 
reductase and/or by the enhancement of insulin secretion comprising administering to a 
warm-blooded animal, including man, in need thereof jointly therapeutically effective 
amounts of the composition comprising at least two components selected from the group 
consisting of; 

(i) a HMG~CoA reductase Inhibitor or a pharmaceutical^ acceptable salt thereof, and 

(ii) a) an insulin secretion enhancer or a pharmaceuticatly acceptable salt thereof, 
selected from the group consisting of : tolbutamide; chlorpropamide; tolazamide; 
acetohexa.mide; glycopyramide; glibenclamide; gliclazide; 1-butyl-3-metanilylurea; 
carbutamide; glibonuride; glipizide; gllquidone; glisoxepid; glybuthiazole; glibuzole; 
glyhexamide; glymidine; glypinamide; phenbutamide; tolylcyclamide, nateglinide, repaglinide, 
mitiglinide, glimepiride, DPP-IV inhibitors, GLP1, GLP-1(7-36);Gln.sup.9 -GLP-1(7-37); D- 
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Gin.sup.9 -GLP~1{7~37); acetyi-Lys.sup.9 -QLP-1 (7-37); Thr.sup.18 -Lys.sup.18 ~GtP~1{7~ 
37); and Lys.sup.18 -QLP-1 (7-37) or 

b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

Another embodiment of the invention relates to a combination according to the invention 

wherein the HMG CoA reductase inhibitor or a pharmaceutical acceptable salt thereof is 
selected from the group consisting of atorvastatin, fiuvastaiin, pravastatin, and simvastatin . 

Another preferred embodiment of the invention relates to a combination according to the 
invention wherein the HMG CoA reductase inhibitor or a pharmaceutical acceptable salt 
thereof is selected from the group consisting of fSuvastatin, pravastatin, and simvastatin. 

Another more preferred embodiment of the invention relates to a combination according to 
the invention wherein the HMG CoA reductase inhibitor or a pharmaceutical^ acceptable salt 
thereof is selected from the group consisting of fluvastatin, pitavastatin. 

The invention furthermore relates to a combination according to the invention wherein the 
insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof is selected from the 
group consisting of sulfonylureas (SU), glinides, DPP-IV inhibitors, GLPIand GLP1 agonists. 

Another preferred embodiment of the invention relates to a combination according to the 

invention wherein the insulin secretion enhancer or a pharmaceutical!/ acceptable saif 
thereof is selected from the group consisting of, tolbutamide; chlorpropamide; tolazamide; 
acetohexamide; glycopyramide; giibenclamide; gliclazide; 1-butyl~3~metani!y!urea; 
earbutamide; glibonuride; glipizide; gliquidone; glisoxepid; glybuthiazoSe; giibusole; 
glyhexamide; glymidine; glypinamide; phenbutamide; tolylcyclamide, nafeglinide, repaglinide, 
mitigiinid®, glimepiride, DPP-IV inhibitors, GLP1, GLP-t{7~38);Gin.sup,9 -GLP-1(7-37); D- 
Gln.sup.9 -GLP-1(7»37); acetyl-Lys.sup.9 -GLP-1(7-37); fhr.sup.1B -Lys.sup.18 ~GLP-1{7~ 
37); and Lys.sup.18 -GLP-1(7-37). 

Another more preferred embodiment of the invention relates to a combination according to 
the invention wherein the insulin secretion enhancer or a pharmaceutical^ acceptable salt 
thereof is selected from the group consisting of, nateglinide and repaglinide. 
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Another more preferred embodiment of the invention relates to a combination according to 
the Invention wherein the insulin secretion enhancer is nateglinida or a pharmaceutical 
acceptable salt thereof. 

Another most preferred embodiment of the invention relates to a combination according to 

the Invention wherein 

a) the insulin secretion enhancer or a pharmaceutical acceptable salt thereof is nalegiinide 
or a pharmaceutical^ acceptable salt thereof, or 

b) the insulin secretion sensitizer is metformin. 

Another more preferred embodiment of the invention relates to a combination according to 
the invention wherein the insulin secretion enhancer is 

pyrrolidine, 1 -[(3-hydroxy-1 -adamantyOaminojacetyf-a-cyano-, (S), or a pharmaceutical^ 
acceptable salt thereof. 

Another most preferred embodiment of the invention relates to a combination according to 
the invention wherein the insulin secretion enhancer is 2-((5-cyanopyridin-2-yl)amino) ethyl 
or a pharmaceutical^ acceptable salt thereof. 

Another most preferred embodiment of the invention relates to a combination according to 
the invention wherein the insulin secretion enhancer is 
w-[(oxoquinazolinylalkoxy)phenyl]alkanoates and analogs thereof. 

Another most preferred embodiment of the invention relates to a combination according to 
the invention wherein the insulin secretion enhancer is the compound 3-(4-(2-(2,3-Dihydro- 
1,4-benzothiazin-4-yl)ethoxy) phenyl)-2-ethoxypropanoic acid - 

The invention furthermore also relates to a combination according to the invention wherein 
the combination is a pharmaceutical combination. 

The Invention furthermore also relates to a combination according to the invention for use in 

the prevention of, delay of progression of, treatment of a disease or condition selected from 
the group consisting of hypen'ipidaemia and dyslipidernia, atherosclerosis, insulin resistance 
and syndrome X, diabetes meilitus type 2, obesity, nephropathy, renai failure. 
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hypothyroidism, survival post myocardial infarction {Ml), coronary heart diseases, 
hypertension in the elderly, familial dysfspidemic hypertension, remodeling following 
hypertension ,non alcoholic fatty liver disorders { for example non alcoholic steatohepatitis), 
polycystic ovary syndrome (PCOS) and diseases, illnesses, conditions or symptoms related 
to or encountered or associated therewith. 

Non-alcoholic steatohepatitis (NASH), is a critical link in the chain of metabolic fatty liver 
disorders that spans steatosis to cryptogenic cirrhosis. It is th© hepatic manifestation of the 
insulin resistance (or metabolic) syndrome, and provides a clue to understanding fibrotic 
progression of other chronic liver diseases, particuiarly hepatitis C. Non-alcoholic 
steatohepatitis is often the first clinical indication of insulin resistance, with its complications 
of high blood pressure, coronary heart disease and type 2 diabetes. 

PCOS is a variable disorder that is marked especially by amenorrhea, hirsutism, obesity, 
infertility, and ovarian enlargement and is usually initiated by an elevated level of luteinizing 
hormone, androgen, or estrogen which results in an abnormal cycle of gonadotropin release 
by the pituitary gland. 

PCOS is a major concern of women in the reproductive age since it is estimated that about 
5-10 % of these women exhibit this disorder and it Is one of the leading causes for infertility. 
Although PCOS is known for more than 50 years the etiology of said syndrome remains 
unclear. The symptoms of PCOS can be mild or severe, and can vary widely from woman to 
woman. Someone with PCOS may, for example, have one or all of the following symptoms 
in varying degrees: irregular periods: abnormal, irregular, heavy or scanty, generally 
designated as oligomenorrhea, absent periods or amenorrhea, ovarian cysts, hirsutism, 
alopecia, obesity, acne, skin tags, acanthosis nigricans, high colesterol levels, high blood 
pressure, exhaustion or lack of mental alertness, decreased sex drive, excess male 
hormones, such as androgens or testosterone, infertility, decreased breast size, enlarged 
ovaries and enlarged uterus. However, it is necessary to exclude specific disorders for the 
diagnosis of PCOS. Disorders to be excluded are such as nonclassic adrenal 21 -hydroxylase 
deficiency, hyperprolactinemia or androgen-secreting neoplasms. It is further particularly 
striking that the polycystic ovary morphology is consistent with, but not essential for the 
diagnosis of the syndrome. This means that in spite of the absence of polycystic ovary 
morphology PCOS may nevertheless be diagnosed. 
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The invention furthermore also relates to the use of a combination according to the invention 
for the manufacture of a medicament for the prevention, delay of progression or treatment of 

a disease and disorder which may be inhibited by the inhibition of HMG-CoA reductase and 
by the enhancement of insulin secretion. 

Another embodiment of the invention relates to the use of a combination according So tha 
invention for the manufacture of a medicament for the prevention delay of progression or 
treatment of; 

(a) a disease or condition selected from the group consisting of 
hyperlipidaemia and dyslipidemia, atherosclerosis, insulin resistance and syndrome X, 
diabetes mellitus type 2, obesity, nephropathy, renal failure, e.g. chronic renal failure, 
hypothyroidism, survival post Ml, coronary heart diseases, hypertension in the elderly, 
familial dyslipidemic hypertension, and remodeling following hypertension (antiproliferative 
effect of the combination), all these diseases or conditions associated with or without 
hypertension; or 

(0) endothelial dysfunction with or without hypertension; and 
(y) stroke, erectile dysfunction and vascular disease. 

The present invention relates to the use of a combination according to the invention as 
described herein above before comprising as active ingredients 

(1) a HMG-CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof; 

(is) (a) an insulin secretion enhancer or a pharmaceutical acceptable salt thereof or 

(b) an insulin sensitizer or a pharmaceutical^' acceptable salt thereof; 
for the manufacture of a medicament for the prevention, delay of progression or treatment of 
a disease and disorder which may be inhibited by the inhibition of HMG-CgA reductase and 
by the enhancement of insulin secretion, for example, for the prevention, delay of 
progression or treatment of hypertension, especially modest hypertension, congestive hear, 
failure, endothelial dysfunction, impaired vascular compliance, IGT and type II diabetes 
mellitus. 

Especially, the combination according to the present invention may be used, e.g., for the 

prevention, delay of progression or treatment of diseases and disorders selected from the 
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group consisting of hypertension, congestive heart failure, diabetes, especially type 2 
diabetes melliius, diabetic retinopathy, macular degeneration, diabetic nephropathy, 
glomerulosclerosis, chronic renal failure, diabetic neuropathy, syndrome X, premenstrual 
syndrome, coronary heart disease, angina pectoris, myocardial infarction, stroke, vascular 
restenosis, hyperglycemia, hyperinsuiinaemia, hyperlipidaemia, hypertrygfyceridemia, insulin 
resistance, impaired glucose metabolism, conditions of impaired glucose tolerance (IGT), 
conditions of Impaired fasting plasma glucose, obesity, diabetic retinopathy, macular 
degeneration, cataracts, diabetic nephropathy, glomerulosclerosis, diabetic neuropathy, 
erectile dysfunction, premenstrual syndrome, skin and connective tissue disorders, foot 
ulcerations and ulcerative colitis, endothelial dysfunction and impaired vascular compliance, 
non alcoholic fatty liver disorders { for example non alcoholic steatohepatitls), polycystic 
ovary syndrom© (PCOS) and diseases, illnesses, conditions or symptoms related to or 
encountered or associated therewith. 
Preferably, said combination may be used for the treatment of hypertension, especially 
ISH, congestive heart failure, endothelial dysfunction, impaired vascular compliance, IGT 
and type II diabetes mellitus. 

HMG-CoA reductase inhibitors (also called p-hydroxy-P-methy!glutaryl-co~enzyme-A 
reductase inhibitors) are understood to be those active agents which may be used to lower 
the lipid levels including cholesterol in blood. 

The class of HMG-CoA reductase inhibitors comprises compounds having differing structural 
features. For example, mention may be made of the compounds which are selected from 
the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin (formerly 
itavastatin), pravastatin, rosuvastatin, and simvastatin, or, in each case, a pharmaceutical^ 

acceptable salt thereof. 

Preferred HMG-CoA reductase inhibitors are those agents which have been marketed, most 
preferred is fluvastatin, atorvastatin, pitavastatin or simvastatin or a pharmaceutical 
acceptable salt thereof. 

The term "antidiabetic" generally comprises the compounds, substances arid compositions 
known to those of ordinary skill to be used in the treatment of type 1 and type 2 diabetes 
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mellitus. This term in particular comprises insulin secretion enhancers and insulin 
sensitizers, as well as dipeptidyl peptidase IV (DPP IV) antagonists. 

Insulin secretion enhancers are pharmacologics! active compounds having the property to 
promote secretion of insulin from pancreatic 3~ceiis. Examples for insulin secretion 
enhancers include nategisnide, repaglinide, glucagon receptor antagonists, sulphonyl urea 
derivatives, incretin hormones, especially glucagon-like peptide-1 (GLP-1) or GLP-1 
agonists, 0-cell imidazoline receptor antagonists, and BTS 67582 described by T. Page et al 
in Br. J, Pharmacol. 1997, 122, 1484-1468. 

Insulin secretion enhancers furthermore inciude short-acting insulin secretion enhancers, 
such as the new phenylalanine derivative nateglinide [N-(trans-4-isopropylcyclohexyl- 
carbonyl)-D-phenylalanine] (cf. EP 196222 and EP 526171) of the formula 



repaglinide [(S)-2-ethoxy-4-{2-[[3-methyM -[2-(1 -piperidinyl)phenyl]butyl]amino]-2- 
oxoethyljbenzoic acid - cf. EP 589874] ; calcium (2S)-2-benzyl-3-(cis-hexahydro-2- 
isoindolinlycarbonyl)-propionate dihydrate (mitiglinide - cf. EP 507534); furthermore 
representatives of the new generation of SUs such as glimepiride (cf. EP 31058); and in free 
or pharmaceutically acceptable salt form. 

A preferred insulin secretion enhancer is repaglinide, most preferred is nateglinide. 
Repaglinde can be administered in the form as it is marketed e.g. under the trademark 
NovoNorm™. 

The term nateglinide likewise comprises crystal modifications such as disclosed in EP 

0528171 B1 or US 5,488,510, respectively, the subject matter of which, especially with 
respect to the Identification, manufacture and characterization of crystal modifications, is 
herewith incorporated by reference to this application, especially the subject matter of claims 
8 to 10 (being directed to the H-form crystal modification) as well as the corresponding 
references to the B-form crystal modification. 
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The structure of the active agents identified by generic or tradenames may be taken from the 
actual edition of the standard compendium The Merck index" or from databases, e.g. 
Patents international (e.g. MS World Publications). The corresponding content thereof is 
hereby incorporated by reference. Any person skilled in the art is fully enabled to identify the 
active agents and, based on these references, likewise enabled to manufacture and test the 
pharmaceutical indications and properties in standard test models, both in vitro and in vivo. 

The term "short-acting insulin secretion enhancer" comprises corresponding agents with a 
maximum secretion of insulin that is attained within one hour, preferably within 30 minutes, 
after the administration of the agent, most preferably within 20 minutes having a biological 
half-life, T W, of less than two hours, preferably, 1 .5 hours. The term long-acting insulin 
secretion enhancer" comprises corresponding agents with a maximum secretion of insulin 
that is attained more than one hour after administration of the agent. 

The insulin secretion enhancing properties of the combination according to the present 
invention may be determined by following the methodology as disclosed, for example, in the 

publication of TJkenoue et a!. 8soi.Pbarm.8uSS. 29(4), 354-359 (1997). 

The corresponding subject matter of these four references is herewith incorporated by 
reference in this specification. 

The term "glucagon receptor antagonists" as used herein relates In particular to the 
compounds described in WO 98/04528, especially BAY27-9955, and those described in 
Bioorg Med- Chem- Lett 1992, 2, 915-918, especially CP-99,71 1 , J. Med. Chem. 1998, 41, 
5150-51 57, especially HHC 92-1687, and J. Biol Chem, 1999, 274; 8894-8897, especially L~ 
188,049 and compounds disclosed in US 5,880,139, WO 99/01423, US 5,778,954, WO 
98/22109, WO 98/22108, WO 98/21957 and WO 97/18442. 

The sulphonyl urea (SU)derivative is, especially those which promote the secretion of insulin 

from pancreatic j3»celis by transmitting signals of insulin secretion via SU receptors in the cell 
membrane, including (but are not limited to) tolbutamide; chlorpropamide; tolazamide; 
acetohexamlde; 4-chioro-N-[( 1 -pyrolidinylamlnojcarbonylj-benzensulf onamlds 
(giycopyramide); glibencSamide (glyburide);glymepiride; giicia/Jde; 1 -buryl-3-metanilylurea; 
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carbutamide; giibonurWa; glipizide; gHquidone; giisoxepid; glybuthiazole; giibuzole; 
glyhexarolde; glymidine; glyplnamids; phenbutamide; and tolyleyclamlda, or a 
pharmaceutical^ acceptable salt thereof. 

Tolbutamide, glibenclamide, gliclazide, glibornuride, gliquidone, giisoxepid and glimepiride 
can be administered e.g. in the form as they are marketed under the trademarks RASTINON 
HOECHST™, AZUGLUCON™, DIAMICRON™, GLUBORID™, GLURENORM™, PRO- 
DIABAN™ and AMARYL™, respectively. 

GLP-1 is a isisulinotropic proteine which was described, e.g., by W.E. Schmidt et al. in 
Diabetologia 28, 1985, 704-707 and in US 5,705,483, The term "GLP-1 agonists" used 

herein means variants and analogs of GLP-1 (7~38)NH S which are disclosed in particular in 
US 5,120,712, US 5,1 18688, US 5,512,549, WO 91/11457 and by C. Orskov et ai in J. Biol. 
Chera 284 (1989)12826. 

The term "GLP-1 agonists" comprises especially compounds like GLP-1 (7-37), in which 
compound the carboxy-terminal amide functionality of Arg 36 is displaced with Gly at the 37 lh 
position of the GLP-1 (7-36)NH 2 molecule and variants and analogs thereof including GLN 9 - 
GLP-1(7-37), D-GLN 9 -GLP-1(7-37), acetyl LYS 9 -GLP-1 (7-37), LYS 18 -GLP-1(7-37) and, in 
particular, GLP-1 (7-37)OH, VAL 8 -GLP-1 (7-37), GLY 8 -GLP-1(7-37), THR 8 -GLP-1(7-37), 
MET 8 -GLP-1(7-37) and 4-imidazopropionyl-GLP-1. Special preference is also given to the 
GLP agonist analog exendin-4, described by Greig et al in Diabetologia 1999, 42, 45-50. 

The term "p-celi imidazoline receptor antagonists" as used herein means compounds as 
those described in WO 00/78726 and by Wang et al in J. Pharmacol. Exp. Ther. 1996; 278; 

82-89, e.g. PMS 812. 

The term "insulin sensitizer" used herein means any and all pharmacological active 
compounds that enhance the tissue sensitivity towards insulin. Insulin sensitivity enhancers 
include, e.g., protein Tyrosine phosphatase inhibitors (PTP inhibitors), inhibitors of GSK-3, 
retinoid X receptor (RXR) agonists, agonists of Beta-3 AR, agonists of UCPs, antidiabetic 
thiazolidinediones (glitazones), non-glitazone type PPARy agonists, dual PPARy/ PPARa 
agonists, antidiabetic vanadium containing compounds and biguanides, e.g„ metformin. 
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The insulin sensitivity enhancer is preferably selected from the group consisting of 
antidiabetic thiazolidinediones, antidiabetic vanadium containing compounds and metformin. 

Examples of "inhibitors of GSK-3" include, but are not limited to those disclosed in WO 
00/21 927 and WO 97/41 854. 

By "RXR agonist" is meant a compound or composition which when combined with RXR 
homodimers or heterodimers increases the transcriptional regulation activity of RXR, as 
measured by an assay known to one skilled in the art, including, but not limited to, the "co- 
transfection" or "cis-trans" assays described or disclosed in U.S. Pat. Nos. 4,981 ,784, 

5,071,773, 5,298,429, 5,506,102, WO89/05355, WO91/06877, WO92/05447, W093/11235, 
WO9S/18380, PCT/US93/04399, PCT/US94/03795 and CA 2,034,220, which are 
incorporated by reference herein, ft includes, but is not limited to, compounds that 
preferentially activate RXR over RAR (i.e. RXR specific agonists), and compounds that 
activate both RXR and RAR (i.e. pan agonists). It also includes compounds that activate 
RXR in a certain cellular context but not others (i.e. partial agonists). Compounds disclosed 
or described in the following articles, patents and patent applications which have RXR 
agonist activity are incorporated by reference herein: U.S. Pat. Nos. 5,399,586 and 
5,488,881, WO98/0S1 85, PCT7US95/1 6842, PCT/US95/1 6695, PCT/US93/10094, 
WO94/15901, PCT/US92/11214, W093/11755, PCT/US93/10188, PCT/US93/10204, 
WO94/15902, PCT/US93/03944, WG93/21148, provisional applications 60,004,837 and 
60,009,884, Boehm, et al. J. Med. Chem. 38(1 6):31 46-31 55, 1994, Boehm, et ai. J. Med. 
Chern, 37( 18) .2930-294 1, 1994, Antras et al., J. Bioi, Chem. 288:1157-1161 (1991), 
Salazar-Oiivo et al., Biochem. Biophys. Res. Commun. 204:157-263 (1994) and Safanova, 
Mol. Cell. Endocrin. 104:201-211 (1994). RXR specific agonists include, but are not limited 
to. LG 100268 (i.e. 2-[1-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthy!)-cydopropy0' 
py ridine-5-carboxylic acid) and LGD 1089 (i.e. 4-[(3,5,5,8 1 8-pentamethyl-5,6,7,8-tetrahydro- 
2-naphihyi}-2-carbonyi]-benzo ic acid), and analogs, derivatives and pharmaceutical^ 
acceptable salts thereof. The structures and syntheses of LG 100288 and LGD 1069 are 
disclosed in Boehm, et al. J. Med. Chem. 38(1 6):31 46-31 55, 1994, incorporated by 
reference herein. Pan agonists include, but are not limited to, ALRT 1057 (i.e. 9-cis retinoic 
acid), and analogs, derivatives and pbarmaceuticaily acceptable salts thereof. 
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Examples of "agonists of Beta-3 AR" include, but are not limited to CL-31 6,243 (Lederle 
Laboratories) and those disclosed in WO 99/29672, WO 98/32753, WO 98/20005, WO 
98/09625, WO 97/46556, WO 97/37646 and U.S. Patent No. 5,705,515. 

The term "agonists of UCPs" used herein means agonists of UGP-1, preferably UCP-2 and 
even more preferably UCP-3. UCPs are disclosed in Vidal-Puig et a!., Biochem- Biophys. 
Res. Commun., Vol. 235(1 } pp. 79-82 (1997). Such agonists are a compound or composition 
which increases the activity of UCPs. 

The antidiabetic thiazolidinediona (giiiazone) is, for example, (S)-((3,4-dihydro-2-(phenyt- 
methyl)-2H-1-ben2opyran-6-yl)rnethyl-thiazo!ldine-2,4-diono (engiitazona), 5-{[4-(3-{S-rnsthyl-- 
2~phenyi-4-oxazQlyl)~1 -oxopropyl)-phenyQ-rnethyl)-thiazolidine-2,4-dione (darglftazone), 5~ 
{[4-(1 -methyl-cyclohexyl)methoxy)-phenyl]methyl}-thiazolidine-2,4-dione (cigiilazone), 5-{[4- 
(2-(Mndolyl)ethoxy)phenyl]methyl}-thiazolidine-2,4-dione (DRF2189), 5-{4-[2-(5-methyl-2- 
phenyl-4-oxazolyl)-ethoxy)]benzyl}-thiazolidine-2,4-dione (BM-1 3.1246), 5-(2- 
naphthylsulfonyl)-thiazolidine-2,4-dione (AY-31 637), bis{4-[(2,4-dioxo-5-thiazolidinyl)- 
methyljphenyljmethane (YM268), 5-{4-[2-(5-methyl-2-phenyl-4-oxazolyl)-2-hydroxyethoxy]- 
benzyl}-thiazolidlne-2,4-dione (AD-5075), 5-[4-(1-phenyl-1 -cyclopropanecarbonylamino)- 
benzyl]~thiazolidine-2,4-dione (DN-1 08) 5-{[4-(2-(2,3-dihydroindol-1 -yl)ethoxy)phenylmethyl}- 
thiazolidine-2,4-dione, 5-[3-(4-chloro-phenyl])-2-propynyl]-5-phenylsulfonyl)thiazolidine-2,4- 
dione, 5-|3-{4-chlorophsnylj)-2-propynyiJ-5-(4-fiuoropher!yl~sultony])thiazolidlrse.2 > 4»dione > 5- 
{[4«(2"{methyl"2»pyrids'ny!»amino)-etho>sy)phenyl]methyl}4hiazolidine~2 ! 4-d!on8 (rosigfitazone), 
5.||4..(2.{5-ethy|.2-pyridyi)ethoxy)pbenyl]-methyl}lhiazo!fdine-2 > 4'dion© (pioglitazone), 5*{[4- 
({3,4-dihydro-6-hydroxy-2,5,7,84etramethyl-2H 

thiazolidlne-2,4-dione (troglitazone),5^6-(2-fluoro-benzyloxy)naphthalen-2--ylmethyl]- 
thiazolidine-2,4-dione (MCC555), 5-{[2-(2-naphthyl)-benzoxazol-5-yl]-methyl}thiazolidine-2,4- 
dione (T-174) and 5-(2,4-dioxothiazolidin-5-ylmethyl)-2-methoxy-N-(4-trifluoromethyl- 
benzyl)benzamide (KRP297). 

More preferably, the thjazojjdinedjone is selected from the group consisting of 5-{[4-(2- 
(methyl"2-pyridinyl-amino)-ethoxy)phenyl]methylHhiazolidine-2,4-dione (rosiglitazone), 5-{[4- 
(2-(5-ethyl-2-pyridyl)ethoxy)phenyl]-methyl}thiazolidine-2,4-dione (pioglitazone) and 5-{[4- 
((3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H«1^^ 



WO 03/1)80070 



-13- 



thiazolidine-2,4-dlone (troglitazone), yCCS55, T-174and KRP297, especially rosiglitazone, 
pioglitazone and troglitazone, or a pharmaceutical^ acceptable salt thereof, 

The giitazones 5-{[4-(2-(5-ethyl~2-pyridyl)ethoxy)phenyl3-rnethy!}thiazo!i(line-2,4-cBone 
(pioglitazone, EP 0 1 93 258 A1 }, 5-fl4-(2-(m8thyf-2-pyridinyi-amino}-8ihoxy)phenyi]rneihyi}- 
thiazolidine-2,4~d!one (rosiglitazone, EP 0 306 228 A1), 5-{[4-((3,4-dihydro-6-hydroxy- 
2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)methoxy)-phenyl]-m^ 
(troglitazone, EPO 139 421), (S)~((3,4-dihydro-2-(phenyl-methyl)-2H-1-benzopyran-8- 
yl)methyl-thiazolidin8-2,4-dione (englitazone, EP 0 207 605 B1 ), 5-(2,4-dioxothiazolidin-5- 
yirnethyl}-2-rnethoxy^N-{4-tnfl!Joromethyl-benzyl)benzarnide (KRP297, JP 10087641 -A), 5-[6- 
(2-fluoro-benzyloxy)naphthalen-2-ylmethyl]thiazolidine-2,4-dione (MCC555, EP 0 604 983 
Si), 5-{[4-(3-(5-methyl-2-phenyl-4-oxazolyl)-1-oxopropyl)-phenyl]-methyl}-thiazolidine-2,4- 
dione (darglitazone, EP 0 332 332), 5-(2-naphthylsulfonyl)-thiazolidine-2,4-dione (AY-31637, 
US 4,997,948), 5-{[4-(1 -methyl"Cyclohexyl)methoxy)-phenyl]methyl}-thiazolidine-2,4-dione 
(ciglitazone, US 4,287,200) are in each case generically and specifically disclosed in the 
documents cited in brackets beyond each substance, in each case in particular in the 
compound claims and the final products of the working examples, the subject-matter of the 
final products, the pharmaceutical preparations and the claims are hereby incorporated into 
the present application by reference to these publications. The preparation of DRF2189 and 
of 5-{[4-(2-(2,3-dihydroindol-1-yl)ethoxy)phenyl]methyl}-thiazolidine-2,4-dione is described in 
B.B, Lohray et a!., J. Med- Chem. 1998, 41, 1619-1630; Examples 2d and 3g on pages 1627 
and 1 828. The preparation of 5-[3-(4-chlorophenyl])-2-propynyl]-5-phenylsulfonyl)- 
thiazo!idine-2,4-dione and the other compounds in which A is phenylethynyl mentioned 
herein can be carried out according to the methods described in J, Wrobel et al., J, Med, 
Chem, 1998, 41, 1084-1091. 

In particular, MCC555 can be formulated as disclosed on page 49, lines 30 to 45, of EP 0 
804 983 B1; englitazone as disclosed from page 8, Sine 52, to page 7, line 8, or analogous to 
Examples 27 or 28 on page 24 of EP 0 207 605 B1 ; and darglitazone and 5-{4-[2-(5-methyl- 
2-phenyl-4-oxazolyi)-8thoxy)]bsnzyl}-thiazolidina-2,4-dione (BM-13.1248) can be formulated 
as disclosed on page 8, line 42 to line 54 of EP 0 332 332 B1 . AY-31 637 can be 
administered as disclosed in column 4, lines 32 to 51 of US 4,997,948 and rosiglitazone as 
disclosed on page 9, lines 32 to 40 of EP 0 306 228 A1 , the latter preferably as its maleate 
salt. Rosiglitazone can be administered in the form as it is marketed e.g. under the 
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trademark AVANDIA™. Troglitazone can be administered in the form as it is marketed e.g. 
undm the trademarks ReZulin™, PRELAY™, ROMOZIN™ (in the United Kingdom) or 
NOSOAL™ (in Japan). Pioglitazone can be administered as disclosed in Example 2 of EP 0 
1 93 256 A1 , preferably in the form of the monohydrochlorida salt. Corresponding to the 
needs of the single patient it can be possible to administer pioglitazone in the form as it is 
marketed e.g. under the trademark ACTOS™. Cigfitazone can, for example, be formulated 
as disclosed in Example 13 of US 4,287,200. 

Non-glitazone type PPARy agonists are especially N-{2-benzoylphenyf)~L~tyrosine 
analogues, e.g. Gi-262570, and JTT501. 

The term "dual PPARy/ PPARa agonists" as used herein means compounds which are at 
the same time PPARy and PPARa agonists. Preferred dual PPARy/ PPARa agonists are 
especially those iu-[(oxoquinazolinylalkoxy)phenyl]alkanoates and analogs thereof, or are 
very especially the compound 3-(4-(2-(2,3-Dihydro-1,4-benzothiazin-4-yl) ethoxy) phenyl)-2- 

©thoxypropanosc acid of formula (II) 




which is described in WO 99/20614, furthermore the compound NC-2100 ((±)-5-((7- 
benzyloxy-3-quinolyl) methyl)-2,4-thiazolidinedione) described by Fukui in Diabetes 2000, 
49(5), 759-767. 

Preferably, the antidiabetic vanadium containing compound is a physiologically tolerable 
vanadium complex of a bidentate monoprotic chelant, wherein said chelant is an a- 
hydroxypyrone or a-hydroxypyridinone, especially those disclosed in the Examples of US 
5,866,563, of which the working examples are hereby incorporated by reference, or a 
pharmaceutically acceptable salt thereof. 
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In a more preferred embodiment, the insulin sensitizer is metformin or a pharmaceutical^ 
acceptable salt thereof such as the rnono-hydrochloricle. 

The preparation of metformin (dimethyldiguanide) and its hydrochloride salt is state of the art 
and was disclosed first by Emi! A. Werner and James Beii, J, Cham, Soc, 121 , 1922, 1790- 
1794, Metformin, can be administered e.g. in the form as marketed under the trademark 
GLUCOPHAGE™. The metformin may be present in free form or in the form of a 
pharmaceutical acceptable salt and includes corresponding stereoisomers as well as the 
corresponding crystal modifications, e.g. solvates and poiyrnorpbs. Preferably, the 
metformin is metformin hydrochloride. 

The term "dipeptidyl peptidase IV antagonists" or "DPP iV antagonists" comprises all activity 
reducing effectors of the enzyme dipeptidyl peptidase IV as defined and specifically named 
in WO 97/40832, e.g. isoieucyl-thiazoiidid, and aiso the compounds of the following formulae 
(III) and (IV) 



or a pharmaceutical^' acceptable sait of these compounds, in particular the dihydrochioride 
of compound of formula (IV). DPP-IV is responsible for inactivating GLP-1 . More 
particularly, DPP-IV generates a GLP-1 receptor antagonist and thereby shortens the 
physiological response to GLP-1 . GLP-1 is a major stimulator of pancreatic insulin secretion 




and 




(IV) 
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and has direct beneficial effects on glucose disposal, The DPP-IY inhibitor can be peptsdic 
or, preferably, non-peptidic. The compound of formula (Hi) and its preparation is disclosed in 
WO 00/34241 whereas the compound of formula (IV), its dihydrochloride and its preparation 
is disclosed in WO 98/19998, the contents of which are hereby incorporated by reference, 
DPP-IV inhibitors are in each case generically and specifically disclosed e.g. in WO 
98/19998, DE 198 18 488 A1, WO 00/34241, WO 95/15309, WO 01/47514 and 
WO01/52825 in each case in particular in the compound claims and the final products of the 
working examples, the subject-matter of the final products, the pharmaceutical preparations 
and the claims are hereby incorporated into the present application by reference to these 
publications. Preferred are compounds 1 -{2-[(5-cyanopyrld!n~2-yi}amino]&thyiamino}ac8tyl~ 
2(S)- cyano-pyrrolidine dihydrochloride (cf. example 3 of W098/19998) , {S}1~[(3-hydroxy-1« 
adamanty!)amino3-acetyl-2-cyano-pyrrolidine (cf. example 1 of WOO/34241) and pyrrolidine, 
1-[{3~hydroxy"1-adamantyl)amino|acetyl-2-cyano- t (S) of formula 



described in WO 01/47514 and WO01/52825. 

The corresponding active ingredients or a pharmaceutical^ acceptable salts thereof may 
also be used in form of a solvate, such as a hydrate or including other solvents, used for 
crystallization. 

Most preferred are dual combinations of one statin and one antidiabetic, but the combination 
of the present invention can also be a triple combination, e .g. of one statin and two 
antidiabetics. 

The compounds to be combined can be present as pharmaceutical^ acceptable salts, if 
these compounds have, for example, at feast one basic center, they can form acid addition 
salts. Corresponding acid addition saits can also be formed having, if desired, an 
additionally present basic center, The compounds having an acid group (for example 
COOH) can also form salts with bases. 



N 
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Preferably, the jointly therapeutically effective amounts of the active agents according to the 
combination of the present invention can be administered simultaneously or sequentially in 
any order, e.g. separately or in a fixed combination. 

Under certain circumstances, drugs with different mechanisms of action may be combined- 
However, Just considering any combination of drugs having different modes of action but 
acting in the similar fieid does not necessarily iead to combinations with advantageous 
effects. 

All the more surprising is the experimental finding that the combined administration of a 
HMG-CoA reductase inhibitor and insulin secretion enhancer and/or an insulin sensitizer, or, 
in each case, a pharmaceutically acceptable form thereof, results not only in a beneficial, 
especially a potentiating or a synergistic, therapeutic effect. Independent thereof, additional 
benefits resulting from combined treatment can be achieved such as a surprising 
prolongation of efficacy, a broader variety of therapeutic treatment and surprising beneficial 
effects on diseases and conditions associated with diabetes, e.g. less gain of weight. An 
additional and preferred aspect of the present invention Is the prevention, delay of 
progression or treatment of the condition of isolated systolic hypertension and impaired 
vascular compliance which means decreased vascular elasticity. 

In particular, all the more surprising is the experimental finding that the combination of the 
present invention results in a beneficial, especially a synergistic, therapeutic effect but also in 
benefits resulting from combined treatment such as a surprising prolongation of efficacy, a 

broader variety of therapeutic treatment and surprising beneficial effects on diseases and 
conditions as specified hereinbefore or hereinafter. 

The pharmaceutical activities as effected by administration of representatives a HMG-CoA 
reductase inhibitor or an insulin secretion enhancer or (b) an insulin sensitizer, or of the 
combination of active agents used according to the present invention can be demonstrated 
e.g. by using corresponding pharmacological modeis known in the pertinent art. The person 
skilled in the pertinent art is fully enabled to select a relevant animal test model to prove the 
hereinbefore and hereinafter indicated therapeutic indications and beneficial effects. 
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The pharmaceutical activities as effected by administration of representatives of the class of 
HMG-CoA reductase inhibitor or insulin secretion enhancers, respectively, or of the 
combination of active agents used according to the present invention can be demonstrated 
e.g. by using corresponding pharmacological models known in the pertinent art. The person 
skilled in the pertinent art Is fully enabled to select a relevant animal test model to prove the 
hereinbefore and hereinafter indicated therapeutic indications and beneficial effects. 

A "disease or condition which may be inhibited by the enhancement of insulin secretion" or a 
"disease or condition that may be inhibited by insulin sensitization" as defined in this 
application comprises, but is not limited to hyperglycemia, hyperinsuSinaemia, 
hyperlipidaemia, hypertrygh/ceridemia, insuSin resistance, impaired glucose metabolism, 
conditions of impaired glucose tolerance (IGT), conditions of impaired fasting plasma 
glucose, obesity, diabetic retinopathy, macular degeneration, cataracts, diabetic 
nephropathy, glomerulosclerosis, diabetic neuropathy, erectile dysfunction, premenstrual 
syndrome, coronary heart disease, hypertension, angina pectoris, myocardial infarction, 
stroke, vascular restenosis, skin and connective tissue disorders, foot ulcerations and 
ulcerative colitis, endothelial dysfunction and impaired vascular compliance, non alcoholic 
fatty liver disorders ( for example non alcoholic steatohepatitis), polycystic ovary syndrome 
(PCOS) and diseases, illnesses, conditions or symptoms related to or encountered or 
associated therewith. 

Furthermore, it has been found that the chronic co-administration of either an insulin 
sensitizer or an insulin secretion enhancer imparts the beneficial effect on blood vessel 
morphology and function and results in a decrease of vascular stiffness and correspondingly 
in a maintenance and in an improvement of vascular compliance. 

Accordingly, it has been found that the addition of an insulin sensitizer and/or an insulin 
secretion enhancer to that of an HMG-CoA reductase inhibitor or a pharmaceuticaify 
acceptable salt thereof would potentiate the effect on systolic blood pressure and further 
improve vascular stiffness/compliance. The benefit of these combinations may also extend 
to an additional or potentiated effect on endothelial function, and improve vascular function 
and structure in various organs/tissues including the kidney, heart, eye and brain. Through 
the reduction in glucose levels, an anti-thrombotic and anti-atherosclerotic effect can also be 
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demonstrated. Reduction of glucose would prevent or minimize the glycosylate of any 
structural or functional protein within the cardio-renai system. 

Ail the more surprising Is the experimental finding that the combined administration of a 
HMG-CoA reductase inhibitor and insulin secretion enhancer and/or an insulin sensitizer, or, 
in each case, a pharmaceutical^ acceptable form thereof, results not only in a beneficial, 
especially a potentiating or a synergistic, therapeutic effect. Independent thereof, additional 
benefits resulting from combined treatment can be achieved such as a surprising 
prolongation of efficacy, a broader variety of therapeutic treatment and surprising beneficial 
effects on diseases and conditions associated with diabetes, e.g. less gain of weight. 
The term "potentiation" shall mean an increase of a corresponding pharmacological activity 
or therapeutical effect, respectively. Potentiation of one component of the combination 
according to the present invention by co-administration of art other component according to 
the present invention means that an effect is being achieved that is greater than that 
achieved with one component alone. 

The term "synergistic" shall mean that the drugs, when taken together, produce a total joint 
effect that is greater than the sum of the effects of each drug when taken alone. 

Hypertension, in connection with a "disease or condition which may be inhibited by the 

inhibition of HSV1G-CcA reductase inhibitor ", a "disease or condition which may be inhibited 
by the enhancement of insulin secretion", a "disease or condition that may be inhibited by 
insulin sensitization" includes and is not limited to mild, moderate and severe hypertension 
as defined in Journal of Hypertension 1999, 17:151-183, especially on page 152. 

Further benefits are that lower doses of the individual drugs to be combined according to the 
present invention can be used to reduce the dosage, for example, that the dosages need not 
only often be smaller but are also applied less frequently, or can be used in order to diminish 
the incidence of side effects. This is in accordance with the desires and requirements of the 
patients to be treated. 

For example, it has turned out that the combination according to the present invention 
provides benefit especially in the treatment of modest hypertension or isolated systolic 
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hypertension that is beneficial to as! diabetic patients regardless of their hypertensive status, 
e.g. reducing the risk of negative cardiovascular events by two different modes of action- 

The pharmaceutical composition according to the present invention as described 
hereinbefore and hereinafter may be used for simultaneous use or sequential use in any 
order, for separate use or as a fixed combination. 

Under certain circumstances, drugs with different mechanisms of action may be combined. 
However, just considering any combination of drugs having different modes of action but 

acting in the similar field does not necessarily iead to combinations with advantageous 
effects. 

The pharmaceutical composition according to the present invention comprises a "kit of parts" 
in the sense that the components can be dosed independently or by use ©f different fixed 
combinations with distinguished amounts of the components at different time points. The 
parts of the "kit o? parts" can then e.g. be administered simuitaneousiy or chronologically 
staggered, that is at different time points and with equal or different time intervals for any 
part of the "kit of parts". Preferably, the time intervals are chosen such that the effect on the 
treated disease or condition in the combined use of the parts is iarger than the effect that 
would be obtained by use of only any one of the components. Preferably, there is at least 
one beneficial effect, e.g. a mutual enhancing of the effect of 

(i) a HMG-CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof; 

(ii) (a) an insulin secretion enhancer or a pharmaceutically acceptable salt thereof or 
(b) an insulin sensitizer or a pharmaceutically acceptable salt thereof; 

in particular a potentiation or a synergism, e.g. a more than additive effect, additional 
advantageous effects, less side effects, a combined therapeutical effect in a non-effective 
dosage of one or each of the components, especially a potentiation or a strong synergism. 

The invention furthermore relates to a commercial package comprising the combination 
according to the present invention together with instructions for simultaneous, separate or 
sequential use. 

These pharmaceutical preparations are for enteral, such as oral, and also rectal or 
parenteral, administration to homeotherms, with the preparations comprising the 
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pharmacological active compound either alone or together with customary pharmaceutical 
auxiliary substances. For example, the pharmaceutical preparations consist of from about 
0,1 % to 90 %, preferably of from about 1 % to about 80 %, of the active compound. 
Pharmaceutical preparations for enteral or parenteral, and also for ocular, administration are, 
for example, in unit dose forms, such as coated tablets, tablets, capsules or suppositories 
and also ampoules, These are prepared in a manner that is known per ss, for example 
using conventional mixing, granulation, coating, solubulizing or lyopbifeing processes. Thus, 
pharmaceutical preparations for oral use can be obtained by combining the active compound 
with solid exdpients, if desired granulating a mixture which has been obtained, and, if 
required or necessary, processing the mixture or granulate into tablets or coated tablet cores 
after having added suitable auxiliary substances* 

The dosage of the active compound can depend on a variety of factors, such as mode of 
administration, homeothermic species, age and/or individual condition, 

Preferred dosages for the active ingredients of the pharmaceutical combination according to 
the present invention are therapeutically effective dosages, especially those which are 
commercially available. 

Normally, in the case of oral administration, an approximate daily dose of from about 1 mg to 

about 380 mg is to be estimated e.g. for a patient of approximately 75 kg in weight. 

The dosage of the active compound can depend on a variety of factors, such as mode of 
administration, homeothermic species, age and/or individual condition. 
In case of HMG-CoA reductase inhibitors, preferred dosage unit forms of HMG-CoA 
reductase inhibitors are, for example, tablets or capsules comprising e.g. from about 5 mg to 
about 120 mg, preferably, when using fluvastatin, for example, 20 mg, 40 mg or 80 mg 
(equivalent to the free acid) of fluvastatin, for example, administered once a day. 

The insulin secretion enhancer nateglinide (I) is preferably administered to the warm-blooded 
animal in a dosage in the range of about 5 to 1200, more preferably 25 to 800, mg/day, 
when the warm-blooded animal is a human of about 70 kg body weight. Preferred dosages 
contain 30mg, 60mg, 120 mg or 180 mg of nateglinide to be administered preferably before 
the main meals. In a low dose combination, the dosage of nateglinide to be administered 
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preferably is 30 mg, 40 mg or furthermore 60 mg. Depending on the number of main meal; 
the dose regimen are two times a day (8ID) or three times a day (TID) or four times a day 
(GID). 

The insulin secretion enhancer repagfinide is preferably administered in a dosage range of 
about 0.01 mg to about 8 mg, mora preferred from about 0.5 to about 8 mg, 

The Insulin sensitizer metformin is preferably administered in a dosage range of about 100 
mg to about 1200 mg per dose unit, especially 500 mg, 850 mg or 1000 mg. In a low dose 
combination, metformin is preferably administered in a dosage of 125 mg, 250 mg or 500 

mg. 
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Hard gelatin capsule: 



,5f?f?®„_ w . . 




„ F lu !!! tatin So ^ ! ,U !!1L_ 


r ,., 

21.481 


Calcium Carbonate 


82.840 


Sodium Bicarbonate 


2.000 


Microcrystalline Cellulose 




rregeiaunizea otarcn 


41 900 


Purified Waier~^~~ 




Magnesium Stearate 


1 .050 


Talc 


9.430 


(•rifyW: \s<ii.t>.'Ur? : It: cVW.'y:!: 


1 95.92 


Capsule Shelf 




Hard gelatin Capsule Shell 


48.500 


Branding ink (preprinted) 




White Ink 


Trace 


Red Ink 




Target Capsule Weight 


244,42 



^ includes a 2% overage for moisture 

n 20 rng of free acid is equivalent to 21 ,08 mg Ha salt 
^ partially removed during processing 



Example 13: 

Hard gelatin capsule 





> > 1,2) 


Fiuvsstatin Sodium 


Caicsurn Carbonate 


125,880 


Sodium Bicarbonate 


4.000 


Mscrocrystailine Cellulose 


114.440 


Prsgelatinized Starch 


83.800 


Purified Water""^ 


Q.S. 


Magnesium Stearate 


2.100 


Talc 


18.860 


Target Capsule Fill Weight 


391.840 


Capsule Shell 




Hard gelatin Capsule Shell 


78.500 


Branding Ink (pre-prlnted) 




White Ink 


Trace 


Red Ink 


Trace 


Target Capsule Weight 


468.34 



includes a 2% overage for moisture 

2) 20 mg of free acid equivalent to 21 .06 mg Na sait 

3) partially removed during processing 



WO {>J/i>8fS070 



-25- 



ExamDle 14: 




Round, slightly biconvex, fiim-coate 


d tablets with beleved edj 




Table Cwe 




Fluvastatln Sodium j * 


84.24 w 


Cellulose Microcrystalline / Micro- 


111.27 


crystalline cellulose fine powder 




Hypromellose / Hydroxypropyl 


97.50 


methyl cellulose (Methocel 




K100LVP CR; HPMC100 cps) 




Hydroxypropyl cellulose (Klucel 


16.25 


HXF) 




Potassium hydrogen carbonate / 


8.42 


Potassium bicarbonate 




Povidone 


4.88 


Magnesium stearate 


2.44 


Core Tablet Weight 


325.00 


Coating 




Coating premix - Opadry Yellow 


9.75 


(00F22737) 




Total Weight 


334.75 


Water, purified 31 


Q.S. 



84.24 mg of the sodium salt of fluvastatin is equivalent to 80 mg of f luvastatin free acid 
to be adjusted for moisture (LOD) 
removed during processing 
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Example 12 : 

108,000 tablets, each which contain 120 mg of nateglinide are prepared as follows: 



*: removed during process 

Preparation process : The microcrystalline cellulose, povidone, part of the croscarmellose 
sodium, nateglinide and lactose are mixed in a high shear mixer and afterwards granulated 
using purified water. Alternatively, the microcrystalline cellulose, povidone, a portion of the 
croscarmellose sodium, nateglinide and lactose are granulated in a collette gral granulator 
with the addition of purified water. The wet granules are dried in a fluid bed dryer and passed 
through a screen. The colloidal silicon dioxide and the rest of the croscarmellose sodium are 
mixed, passed through a screen and blended with the dried granules in a V-blender. The 
magnesium stearate is passed through a screen, blended with the blend from the V-blender 
and afterwards the total mixture is compressed to tablets. The opadry yellow is suspended in 
purified water and the tablets are coated with the coating suspension. 



Composition: nateglinide 

lactose, NF 



12.960 kg 

30.584 kg 
15.336 kg 
2.592 kg 
3.974 kg 
1.382 kg 
1.231 kg 
1.944 kg 

as. 



rnicrocrystaiilne cellulose, IMF 
povidone, USP 
croscarmellose sodium, NF 
colloidal silicon dioxide, NF 
magnesium staarate, NF 
coating: opadry yellow 
purified water, USP" 
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Examples13-15: 



Component 


eomg 


120mg 


. iisim 


Stariix DS (H ■ rrs - stal modification) 


60 


120 


180 


Lactose Monohydrate 


141.5 


283 


214 


MicrocrystallineCellulose 


71 


142 


107 


Povidone K30 


12 


24 


23 


Croscarmellose Sodium 


12 


24. ... 


&L 


Sub-Total (Granulation) 


296.5 


593 


$58 










Croscarmeflose Sodium 


8.4 


12.8 


24,5 


.Colloidal Silicone Dioxide 


6.4 


12.8 


12.3 


Magnesium Stearate 


5.7 


11.4 


1.5,2 


Sub-Total (Cora) 


(315) 


030) 


C61Q) 










■mm , 


9 


1§ 




Total 


324 


648 


628 
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1 . A combination of at least two components selected from th© group consisting of: 

(i) a HMQ OoA reductase inhibitor or a pharmaceutical^' acceptable salt thereof, setected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

(ii) a) an insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof, or 
b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

2. A combination of at least two components selected from the group consisting of: 

(i) a HMG CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof, and 

(ii) a) an insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof, 
selected from the group consisting of : tolbutamide; chlorpropamide; tolazamide; 
acetohexamide; glycopyramide; glibenciamide; giiclazide; 1-butyj-3-metanilylurea; 
carbutamide; glibonuride; glipizide; gliquidone; glisoxepid; glybuthiazole; glibuzole; 
glyhexamide; glymidine; glypinamide; phenbutamide; tolylcyclamide, nateglinide, repaglinide, 
mitiglinide, glimepiride, a DPP-IV inhibitor, GLP1, GLP-1(7-36);Gln.sup.9 -GLP-1 (7-37); D- 
Gln.sup.9 -GLP-1(7-37); acetyl-Lys.sup.9 -GLP-1(7-37); Thr.sup.16 -Lys.sup.18 -GLP-1(7- 
37); and Lys.sup.1 8 -GLP-1 (7-37) or 

b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

3. A combination according to claim 1 wherein the HMG CoA reductase inhibitor or a 
pharmaceutical^ acceptable salt thereof is selected from the group consisting of 
atorvastatin, fluvastatin, pitavastatin, and simvastatin . 

4. A combination according to claim 1 wherein the HMG CoA reductase inhibitor or a 
pharmaceutically acceptable salt thereof is selected from the group consisting of fluvastatin, 

pitavastatin. and simvastatin, 

5. A combination according to claim 1 wherein the HMG CoA reductase inhibitor or a 

pharmaceutically acceptable salt thereof is selected from the group consisting of fluvastatin, 

pitavastatin. 
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6. A combination according to claim 1 wherein the insulin secretion enhancer or a 
pharmaceutical^ acceptable salt thereof is selected from the group consisting of 
sulfonylureas (SU), glinides, DPP-IV inhibitors, GLPIand GLP1 agonists. 

7. A combination according to claim 1 wherein the insulin secretion enhancer or a 

pharmaceutical!;/ acceptable salt thereof is selected from the group consisting of, 
tolbutamide; chlorpropamide; tolazamide; aeetohexamsde; glycopyramide; glibanciamlde; 
glidazide; 1-bu!y!-3-rnetani!yiurea; carbuiamide; giibonuride; glipizide; glsquidone; glisoxepid; 
giybuthiazole; glihuzoie; glyhexamide; giymidtne; glypinamide; phenbutamide; toSylcyciamlde, 
nateglinide, repagiinide, mitiglinide, giimepiride, a DPP-IV inhibitor, GLP1 , GLP-1 (7- 
36);Gln.sup,9 -GLP-1 (7-37); D-Gin.sup.9 -GLP-1 (7-37); acetyl-Lys.sup.9 -GLP-1 (7-37); 
Thr.sup.1 8 -Lyssup.1 8 -GLP-1 (7-37); and Lys.sup.18 -GLP-1 (7-37). 

8. A combination according to claim 1 wherein the insulin secretion enhancer or a 
pharmaceutical acceptable salt thereof is selected from the group consisting of, nategiinide 
and repagiinide. 

9. A combination according to claim 1 wherein the insulin secretion enhancer is 
nateglinide or a pharmaceutical^ acceptable salt thereof. 

10. A combination according to claim 1 wherein 

a) the insulin secretion enhancer or a pharmaceutical!/ acceptable salt thereof is nateglinide 
or a pharmaceutical^ acceptable salt thereof, or 

b) the insulin secretion sensitizer metformin. 

11. A combination according to claim 1 wherein the insulin secretion enhancer is 
pyrrolidine, 1-[(3-hydroxy-1-adamantyl)amino]acetyl-2-cyano-, (S), or a pharmaceutical^ 
acceptable salt thereof. 

12. A combination according to claim 1 wherein the insulin secretion enhancer is 2-{{5~ 
cyanopyridin-2-y})amino) ethyl or a pharmaceutical acceptable salt thereof. 
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13. A combination according to claim 1 wherein the insulin secretion enhancer is the 
compound 3-(4-(2-(2,3-Dihydro-1 ,4-benzothiazin-4-yl) ©thoxy) phanyl)-2-ethoxypropanoic 
acid. 

1 4. A combination according to claims 1 wherein the combination is a pharmaceutical 

combination. 

1 5. A combination according to claim 1 for use in the prevention of, delay of progression 
of, treatment of a disease or condition selected from the group consisting of hyperlipidaemia, 
dyslipidemia, atherosclerosis, insulin resistance and syndrome X, diabetes meliitus type 2, 
obesity, nephropathy, renal failure, hypothyroidism, survival post myocardial infarction (Ml), 
coronary heart diseases, hypertension in the elderly, familial dyslipidemic hypertension, 
remodeling following hypertension, non alcoholic fatty liver disorders, polycystic ovary 
syndrome (PCOS). 

1 6. A method for the prevention, delay of progression or treatment of a disease and 
disorder which may be inhibited by the inhibition of HMG-Co-A reductase and/or by the 
enhancement of insulin secretion comprising administering to a warm-blooded animal, 
including man, in need thereof jointly therapeutically effective amounts of the composition 
comprising at least two therapeutic components selected from the group consisting of: 

(i) a HMG CoA reductase inhibitor or a pharmaceutical acceptable salt thereof, selected 
from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin, and simvastatin, and 

(ii) a) an insulin secretion enhancer or a pharmaceutical^ acceptable salt thereof, or 
b) an insulin sensitizer or a pharmaceutical^ acceptable salt thereof. 

1 7. A method for the prevention, delay of progression or treatment of a disease and 
disorder which may be inhibited by the inhibition of HMG-Co-A reductase and/or by the 
enhancement of insulin secretion comprising administering to a warm-blooded animal, 

including man, in need thereof jointly therapeutically effective amounts of the composition 
comprising at least two therapeutic components selected from the group consisting of; 

(i) a HMG CoA reductase inhibitor or a pharmaceutical^ acceptable salt thereof, and 

(ii) a) an insulin secretion enhancer or a pharmaceutically acceptable salt thereof, 
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selected from the group consisting of : tolbutamide; chSorpropamsde; tolazamide; 
aestohexamicfe; glycopyramide; gfibsnclamide; gHeiazide; 14iutyl-3-metenilyturea; 
carbutamide; glibonurids; glipizide; gllquidona; gliso.xepid; giybuthiazole; glibuxole; 
giyhexamide; glymidine; glyptnamido; phenbutamide; tolylcyciarnide, nafeglinide, repagiinide, 
mitiglinkte, glimepiride, a DPP-N inhibitor, GLP1, GLP-1 (7-3S);Gin,sup.9 -GLP~1(7-37); D- 
G!n.sup,9 -GLP-1 (7-37); acetyi-Lys.sup.9 -GLP-1 (7-37); Thr.sup.16 -Lys.sup.18 -GLP-1 (7- 
37); and Lys.sup. 18 -GLP-1 (7-37) or 



